Generation of bioengineered feather buds on a reconstructed chick skin from dissociated epithelial and mesenchymal cells.
Various kinds of in vitro culture systems of tissues and organs have been developed, and applied to understand multicellular systems during embryonic organogenesis. In the research field of feather bud development, tissue recombination assays using an intact epithelial tissue and mesenchymal tissue/cells have contributed to our understanding the mechanisms of feather bud formation and development. However, there are few methods to generate a skin and its appendages from single cells of both epithelium and mesenchyme. In this study, we have developed a bioengineering method to reconstruct an embryonic dorsal skin after completely dissociating single epithelial and mesenchymal cells from chick skin. Multiple feather buds can form on the reconstructed skin in a single row in vitro. The bioengineered feather buds develop into long feather buds by transplantation onto a chorioallantoic membrane. The bioengineered bud sizes were similar to those of native embryo. The number of bioengineered buds was increased linearly with the initial contact length of epithelial and mesenchymal cell layers where the epithelial-mesenchymal interactions occur. In addition, the bioengineered bud formation was also disturbed by the inhibition of major signaling pathways including FGF (fibroblast growth factor), Wnt/β-catenin, Notch and BMP (bone morphogenetic protein). We expect that our bioengineering technique will motivate further extensive research on multicellular developmental systems, such as the formation and sizing of cutaneous appendages, and their regulatory mechanisms.